Recipient disparity for the HA-1 minor histocompatibility antigen has been associated with acute graft-versus-host disease (GVHD) after marrow transplantation from an HLA-identical sibling. 1 We have also shown a trend toward higher risk of grades II to IV acute GVHD in recipients mismatched for HA-1 among a selected HLA-A2-positive population (P ϭ .08), but the odds ratio (2.1) was lower than the value (5.4) reported by Goulmy et al. 1, 2 In our earlier study, all patients received methotrexate and cyclosporine for GVHD prophylaxis and had either grade 0 or grades II to IV acute GVHD. The analysis excluded patients with grade I GVHD, those with renal failure requiring dialysis, and those who died within 80 days after the transplantation without having GVHD. These selection criteria were designed to provide high sensitivity for detecting an association between HA-1 disparity and the development of acute GVHD but did not allow an evaluation of other end points, such as chronic GVHD, leukemia relapse, and transplant-related mortality and survival.
We have extended our earlier results in order to evaluate these additional end points. DNA samples from both patients and donors (including the initial 237 pairs) were available for 613 HLA-A2-positive patients who received marrow from an HLA-identical sibling at the Fred Hutchinson Cancer Research Center (Seattle, WA) from 1981 to 1998. The availability of DNA samples and the use of methotrexate and cyclosporine for GVHD prophylaxis were the only inclusion criteria. Genotyping of HA-1 and sequencing of HLA-A2 were performed as previously described. 2 HA-1 disparity, defined as the presence of HA-1 H in the recipient but not in the donor, was detected in 80 (13%) of the 613 donor/recipient pairs. The HLA-A2 sequence was determined among the 80 patients mismatched for HA-1. Eight patients who did not have HLA-A*0201 were excluded from further analysis because the presentation of HA-1 is HLA-A*0201-restricted. 3 In a multivariable logistic regression analysis, HA-1 disparity showed no statistically significant association with a higher incidence of acute or chronic GVHD, a lower risk of leukemia relapse, a higher risk of nonrelapse mortality, or any increase or decrease in survival ( Table 1 ). The low frequency of HA-1 disparity makes it very difficult to demonstrate statistically significant associations with outcome after hematopoietic stem cell transplantation. Our current results do not exclude the possibility that HA-1 disparity is associated with an increased risk of GVHD but the odds ratio for any such association is likely to be less than 2.6. Similarly, our current results do not exclude the possibility that HA-1 disparity is associated with a reduced risk of recurrent malignancy but the odds ratio for any such association is likely to be greater than 0.3. A very large multicenter study would be needed in order to have adequate statistical power to detect associations of this magnitude. CI indicates confidence interval. *Odds ratios compare results for patients with HA-1 disparity against those for patients without HA-1 disparity. P values were adjusted by date of transplantation, age at transplantation, disease risk category, and use of total body irradiation as described previously. 2 †Excluding 40 patients without data for acute GVHD available at the time of analysis. ‡Excluding 130 patients who died or had recurrent malignancy within 80 days after the transplantation. §Excluding 37 patients with aplastic anemia and 7 patients with CML treated with interferon after molecular diagnostic tests showed bcr-abl rearrangement between 6 to 12 months after the transplantation.
Excluding 7 patients with CML treated with interferon as described above. To the editor:
Mosquito allergy and Epstein-Barr virus-associated T/natural killer-cell lymphoproliferative disease
Mosquito allergy is characterized by intense local skin symptoms that consist of not only erythema or bulla but also ulcer or scar and general symptoms such as high fever following mosquito bites. Most of the reported cases were from East Asia, and the majority of patients tended to die of hemophagocytic syndrome. 1 On the other hand, nearly one third of patients with chronic active Epstein-Barr virus (EBV) infection may also have mosquito allergy and natural killer (NK)-cell proliferation. [2] [3] [4] [5] However, until recently the relationship between EBV infection and mosquito allergy remained unclear. More recently, we showed a close relationship between mosquito allergy and EBV-infected NK-cell lymphoproliferation. 1 One of the unanswered questions is whether EBV-infected NK cell lymphoproliferative disease (LPD) precedes the onset of mosquito allergy among these patients. We report here a case in which the time of primary EBV infection, serial analyses of lymphocytes subsets, EBV-infected cells, and skin lesions of mosquito allergy were analyzed to clarify this issue. A 6-year-old female was admitted to our hospital for diagnosis and treatment of mosquito allergy that had started 6 months previously. Her clinical history was as follows. At 6 months old, she developed pancytopenia resulting in B-precursor acute lymphoblastic leukemia (ALL) without typical chromosomal abnormalities. Although she entered complete remission following our ALL protocol, continuous chemotherapy became difficult because of severe myelosuppression and repeated infections. Because she had no HLA-matched related or unrelated donors, we decided to perform CD34-positive cell transplantation from her HLAhaploidentical father when she was aged 1 year and 11 months. 6 At the time of transplantation she was negative for EBV serology and her father was positive. Preconditioning regimen consisted of total body irradiation (TBI) (12 Gy) and melphalan (140/m 2 ), and 4.54 ϫ 10 6 /kg of CD34-positive cells were infused on February 6, 1996. Tacrolimus was used for graft-versus-host disease (GVHD) prophylaxis. Since her posttransplantation clinical course was uneventful except for delayed platelet recovery, tacrolimus was stopped on day 64. Two months later, due to development of chronic GVHD of the skin, cyclosporine was started. Although tests for sex chromatin by fluorescence in situ hybridization (FISH) showed complete donor engraftment, poor recovery of platelet count still continued. Therefore additional 9.64 ϫ 10 6 /kg of CD34-positive cells from her father were reinfused on day 148, resulting in complete recovery of platelets.
Because EBV serology was still negative after complete engraftment, we considered that there was no contamination of transmissible EBV-infected B cells in the purified CD34-positive cells obtained from her father.
Seven months after transplantation, the patient, aged 2 years and 6 months, developed primary EBV infection with atypical manifestations such as fever, eruptions, hypergammaglobulinemia (IgG, 3030 mg/dL; IgM, 300 mg/dL), liver dysfunction, abdominal lymph nodes swelling, and pancytopenia. Seroconversion against EBV (VCA IgG; 320 ϫ , EA IgG; 10 ϫ , EBNA; Ͻ 10 ϫ ) was confirmed, and clinical symptoms as well as laboratory findings were resolved by stopping cyclosporin. Two months later she developed fever and otitis media. Laboratory findings on this occasion revealed that ␥␦ T cells were 16% in the peripheral blood mononuclear cells (healthy control Ͻ 5%).
She had been healthy until she developed mosquito allergy at age 5 years and 5 months. Upon admission at this time she had multiple skin lesions especially on the extremities and laboratory findings revealed liver dysfunction and a reactivation pattern of antibodies against EBV.
As shown in Figure 1 , ␥␦ T cells gradually increased with time. T-cell receptor ␥ gene rearrangements were observed and EBV DNA was detected in the sorted ␥␦ T cells. A skin biopsy specimen revealed infiltrating lymphocytes, EBER ϩ (EBV-encoded RNA), CD3 ϩ , CD4 Ϫ , CD8 Ϫ , and CD56 Ϫ , in the skin lesion. This phenotype indirectly suggested ␥␦ T-cell type (data not shown).
Based on these findings, we considered that the patient had developed EBV-infected ␥␦ T-cell proliferation after primary EBV infection. We speculated that the infiltrating cells in the skin may play an important role in the development of mosquito allergy. The patient is currently undergoing chemotherapy and the skin lesions have improved and the number of ␥␦ T cells has been reduced (Figure 1) .
Similar to the recent report we are also treating a patient with hydroa vacciniforme accompanying with EBV-infected NK-cell proliferation, 7 and considering this patient and the patient in this case report, we speculate that there is a common pathogenesis for chronic active EBV infection, mosquito allergy, and hydroa vacciniforme that may be EBV-associated T/NK-cell LPD. Parallel with human T-cell leukemia virus type 1(HTLV-1)-associated T cell leukemia/lymphoma (ATL), which is a distinct disease entity, we would like to propose EBV-associated T/NK-cell LPD as a disease entity. 8 EBV-associated T/NK-cell LPD includes mosquito allergy as well as a variety of other diseases such as chronic active 
